Introduction of free-living species also result in co-introduction of their parasites. Since 16 recent advances have shown that native parasites dramatically alter food web structure, I 17 evaluate here how introduced parasites might reorganise food webs. Empirical evidence 18 suggests that introduced parasites alter food webs qualitatively through topological changes 19 and quantitatively through shifts in trophic relationships arising from modified host 20 phenotypic traits. I argue that predicting the extent of food web reorganisation is, however, 21 difficult due to underlying ecological and evolutionary processes that could provide 22 contrasting food web outcomes, including enemy release, biotic resistance and parasite 23 spillover and spillback. Nevertheless, I suggest these food web reorganisations represent a 24 further aspect of human-mediated global change resulting in irreversible consequences across 25 multiple trophic levels.
7
Implications of parasite 'spillback' and 'spillover' for food web structure 140 The shifts in food web topology resulting from co-introduced parasites will be strongly 141 influenced by three processes: (i) enemy release; (ii) parasite introduction and spillover; and 142 (iii) parasite acquisition and spillback (Table 1 ) [6] . The role of enemy release in determining 143 the actual number of parasites co-introduced into the food web has already been outlined [5] . 144 Following their introduction, these parasites might now 'spillover' to native species, i.e. they 145 'host-switch' to native species [6, 7] and so would represent a new consumer in the ecosystem 146 that increases the number of food web links (Fig. 1) . The most substantial shifts in food web 147 topology are likely to result from those spilled-over parasites with complex lifecycles that are 148 trophically transmitted and have intermediate hosts, as their lifestages will form a series of 149 new nodes and links across multiple trophic levels ( Fig. 1) [48] . Parasite acquisition occurs when introduced free-living species become infected by native 152 parasites; in the topological food web, new links are thus formed that might increase 153 connectance and nestedness. The process might also have implications for the quantitative 154 food web, as acquisition might result in parasite 'spillback' to the native species and disrupt 155 trophic interactions [6] . This is dependent on whether the introduced host is competent [6, 49] . 156 If it is, then its population can act as a 'reservoir' in which the parasite persists and 157 reproduces, and from which its infective stages disperse and result in increased parasite 158 prevalence in native hosts [6] . Conversely, if the introduced host species is not competent 159 then it can act as an infection 'sink' that dilutes infection levels in native hosts [6, 7] . Some 160 introduced hosts actually incur higher infection levels than native hosts, as observed in 161 introduced European starlings in the USA that acted as a reservoir for equine encephalitis 162 virus [49] . Across these reservoir and sink scenarios, considerable alterations in the trophic 163 interactions are thus likely between the native and introduced hosts and parasites as infection tolerance in native hosts can lead to high mortality rates, i.e. there will be an epizootic that 204 could have substantial implications for food web structure (Box 2). Note, however, that the 205 level of parasite resistance and tolerance in naïve hosts will depend on a wide range of 206 environmental and biological factors, including host genetic diversity [5, 8] . Moreover, rapid 207 evolutionary responses over two or three generations have been recorded in host populations 208 following disease emergence that have provided enhanced immune responses to infection and 209 so minimised the pathology [8] and consequently the impacts for food web structure. Table 1 ) and introduced hosts (e.g. through parasite acquisition). Empirical evidence 225 for these food web shifts supports the opinion I have expressed here that there is considerable 226 potential for introduced parasites to substantially alter native food web structure (Boxes 1-3).
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There are, however, a series of factors, such as enemy release and biotic resistance, which 228 strongly influence how these alterations will be manifest (Table 1) . Nevertheless, it should be 229 noted that these alterations are resulting from an aspect of human-mediated global change 230 that is usually irreversible and often associated with exploitation of ecosystem services and 231 their management (Box 1) [58] . Thus, from a management perspective, this emphasises the 232 requirement for risk-based regulations and policies to be implemented on the global 233 movements of free-living species that minimises opportunities for inadvertent parasite co-
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Research perspectives require the further testing of hypotheses relating to the potential 237 shifts in food web structure that arise from introduced parasites of different functional groups 238 and with contrasting lifecycles, and in relation to the factors outlined in Table 1 of this research will then be important in refining the underlying theory that bridges the fields 246 of parasitology, invasion ecology and evolution ( Table 1) Minor changes in food web topology.
Enemy release
The introduced free-living species hosts a reduced number of parasites than in their native range.
Minor changes in food web topology.
Biotic resistance
The introduced host and their parasites fail to establish as they are out-competed, predated and/or parasitized by native species.
No change in food web structure. 
